In the frame of an on-going 4-years research project, the Aviation Academy Safety Culture Prerequisites (AVAC-SCP) metric was developed to assess whether an organisation plans and implements activities that correspond to prerequisites for fostering a positive safety culture. The metric was designed based on an inclusive theoretical framework stemmed from academic and professional literature and in cooperation with knowledge experts and aviation companies. The goal of the AVAC-SCP is to evaluate three aspects, namely (1) the extent to which the prerequisites are designed/documented, (2) the degree of the prerequisites' implementation, and (3) the perceptions of the employees regarding the organizational safety culture as a proxy for the effectiveness of the prerequisites' implementation. The prerequisites have been grouped into six categories (common prerequisites and just, flexible, reporting, information and learning cultures) and the metric concludes with scores per aspect and category. The results from surveys at 16 aviation companies showed that these companies had adequately included most of the Safety Culture Prerequisites (SCP) in their documentation where Just culture plans scored the lowest and Reporting culture plans were found with the highest percentage of planning. The level of SCP implementation was the same high as the organisational plans and quite uniform across the companies and sub-cultures. The perceptions were at the same overall level with implementation, but employees perceived the organisational environment as less fair and more flexible than managers claimed. Although the study described in this report was exploratory and not explanatory, we believe that the results presented in combination with the ones communicated to the participating companies can trigger the latter to investigate further their weaker areas and foster their activities related to Safety Culture Prerequisites. Also, the AVAC-SCP metric is deemed useful to organisations that want to self-assess their SCP levels and proceed to comparisons amongst various functions and levels and/or over time.
INTRODUCTION
In September 2015, the Aviation Academy of the Amsterdam University of Applied Sciences initiated the research project entitled "Measuring Safety in Aviation -Developing Metrics for Safety Management Systems" which is co-funded by the Regieorgaan Praktijkgericht Onderzoek SIA † . The project responds to three specific needs of the aviation industry as these were expressed during a roundtable in September 2014 (Aviation Academy, 2014) and confirmed during the first phase of the research (Karanikas, Kaspers, Roelen, Piric, & de Boer, 2016b; Kaspers, Karanikas, Roelen, Piric, & de Boer, in press ): (1) Small and Medium Enterprises (SME) lack large amounts of safety-related data to measure and demonstrate their safety performance proactively, (2) large companies might obtain abundant data, but they need safety metrics which are more leading than the current ones and of better quality and (3) the transition from compliance-based to performance-based evaluations of safety is not yet backed with specific tools and techniques. Therefore, the research aimed to identify ways to measure safety proactively in scientifically rigorous, meaningful and practical ways without the benefit of large amounts of data and with an emphasis on performance rather than mere compliance (Aviation Academy, 2014) . Following the mapping of the current situation through literature review (Karanikas, Kaspers, Roelen, Piric, & de Boer, 2016b; Kaspers, Karanikas, Roelen, Piric, & de Boer, in press ), a survey regarding the currently used metrics (Karanikas, Kaspers, Roelen, Piric, van Aalst & de Boer, 2016a; Kaspers, Karanikas, Roelen, Piric, van Aalst & de Boer, 2016; Kaspers, et al., 2017) and the design of new safety metrics , the safety current paper focuses on the metric designed for the self-assessment of Safety Culture Prerequisites (SCP) (Piric, et al., 2018) .
The Aviation Academy Safety Culture Prerequisites tool (named as AVAC-SCP) was based on a previously published framework (Karanikas et al., 2016c) and combined 37 prerequisites to foster a positive safety culture. The prerequisites are clustered in six categories following Reason's (1998) typology of safety culture (i.e. just, flexible, reporting, informative and learning sub-cultures) and one additional category named general organisational prerequisites. The original objective of the tool was to gain insights into what prerequisites an organisation has included in their safety plans and to what degree the organisation safety culture plans are operationalised. Each of the prerequisites was transformed into questions to be answered by (1) safety managers who must check the organisational documentation to detect whether each prerequisite is present, and (2) safety and line managers regarding the implementation of the corresponding prerequisite.
However, the added value of the perception of safety culture aspects by the workforce could not be neglected; regardless of the efforts of a company to foster a positive safety culture, the perception of the workforce might differ from the intended outcomes of implemented plans. Therefore, in its final version (Figure 1 ), the AVAC-SCP was complemented with ten questions used to capture the perception of the employees and based on a condensed version of an existing safety culture assessment tool (NLR, 2016) . The selection of only ten perception questions followed the advice given during the peer-review of the specific metric to decrease the number of questions addressed to frontline staff as a means to minimise the time needed to fill in the questionnaire and avoid boredom, tiredness or socially desirable answers when responding. Each assessment area results to an overall score which is used to evaluate the gaps between planning, implementation and perception, which, in turn, reflect the gaps between Work-as-Done (WaD) and Work-as-Imagined (WaI) at two different levels (i.e. safety department -managers, and managers-employees). 
METHODOLOGY
Three questionnaires targeted to the following aspects of safety culture development: (a) Organizational plans: whether the company has designed/documented each of the prerequisites. (b) Implementation: the extent to which the prerequisites are realised by the managers/supervisors across various organisational levels and (c) Perception: the degree to which frontline employees perceive the effects of managers' actions related to safety culture. The 16 companies which participated in the study were asked to fill out the questionnaires on a self-assessment basis and they were instructed to assess all three aspects; the estimated time investment was 4 hours for the Organizational plans (Safety Department), 0.3 hours for the Implementation (Managers) and 0.17 hours for the Perception questionnaires (Frontline Employees). The companies were prompted to consider the time investment to engage as many managers and employees as possible; the possibly different overall scores between management and frontline staff would indicate a respective vertical gap between what managers do to foster a positive safety culture and how workers perceive aspects of the latter. Table 1 shows the participation per company and questionnaire (denoted by "X") and reports in brackets the data points per case.
The Organisational plans excluded (i.e. the specific questionnaires were targeted only to the safety department, and a single data point was the minimum required), the participation of employees in the rest of the SCP areas was not representative of the population of most of the companies. Therefore, the results for the whole sample could be only indicative. 
The possible responses for the Organizational plans' questionnaire were Yes/Partially/No. The questions for the Implementation and Perception questionnaires were on a 5-point Likert scale. Two variants were possible depending on the question; these variants were coded to allow calculations (Table 2 ). Responses coded with "0" were treated as missing values. The responses were coded identically so the two scales could be combined. Since companies were invited to ask multiple employees to participate in the same questionnaire, a single score for each question was obtained by taking the median response over employees. The questions of the three questionnaires were grouped into so-called Sub-cultures (see section 1 above). Table 3 illustrates the number of questions per different subculture and questionnaire. Table 3 Number of questions per sub-culture for the three AVAC-SCP questionnaires
The overall results were grouped by subculture and calculated as the medians of all responses to the respective questions per element. Associations between the Implementation and Perception scores as well amongst the sub-cultures per assessment aspect were assessed by using the Spearman's correlation coefficient; the statistical significance level was set to 0.05. As the two questionnaires do not have the same number of items, only the overall scores were correlated. These scores were determined by taking the median of the responses of all questions of the corresponding questionnaire.
RESULTS
The overall scores per company and assessment area are presented in Table 4 , and the results per area and question are reported in Appendix A, where the top 25% fully or partially documented Organizational plans are coloured in green, and the lowest 25% in yellow (Table A.1); a similar colour coding is used for the scores of Implementation (Table A. 2) and Perception (Table  A. 3) higher or lower than the median 4. It is noticed that the scores of negatively formulated questions have been inverted. The detailed findings per sub-culture and area assessed per company were communicated to the companies through individual reports. Figures 2, 3 and 4 show the overall sample's picture regarding Organisational Plans, Implementation and Perception respectively. The results suggest that Organisational Plans were about 83% fully or partially present (N=15, M=82.6, SD=12.83); the scores ranged from 53% to 100%. Just Culture prerequisites were the least represented at the level of 67%, and Reporting Culture prerequisites were 94% fully or partially included in the organisational plans. The rest of the subcultures concerned, organisational plans were fully or partially existent in 85% for General prerequisites, 80% for Flexible culture, 86% for Informative culture and 78% for Learning culture.
The Implementation yielded a median of 4 out of 5 in overall and across all subcultures. Employees Perceptions were in overall at the median level similar to Implementation, but staff rated Just Culture elements with the lowest score of 3.5 and the Flexible Culture elements with the highest score of 4.5. The Spearman's correlation coefficients between the Implementation and Perception scores in overall and per subculture per company were not statistically significant. The correlations amongst subcultures within the Implementation and Perception aspects resulted in non-significant results for the latter, whereas regarding Implementation, the following significances were detected:
• General prerequisites were found associated with Just culture (N=14, r=0.634, p=0.015) and Informative culture (N=14, r=0.534, p=0.049).
• Just culture was additionally associated with Reporting culture (N=14, r=0.599, p=0.024),
Informative culture (N=14, r=0.885, p=0.000) and Learning culture (N=14, r=0.703, p=0.005).
• Learning culture was also found correlated with Reporting culture (N=14, r=0.637, p=0.014) and
Informative culture (N=14, r=0.736, p=0.003).
DISCUSSION
The overall results regarding Organizational plans showed that companies had adequately included most of the Safety Culture Prerequisites (SCP) in their documentation. However, the fact that Just culture plans scored the lowest and Reporting culture plans were found with the highest percentage indicates that companies might have not completely recognised that an environment of fairness is a precondition for an effective reporting system. The SCP referring to the Reporting culture regard the characteristics of the reporting policy and system; however, these might not deliver the expected outcome if the Just culture prerequisites lag significantly behind. Also, the scores per company showed that there might be big differences between specific organisations; nonetheless, the effects of national and local cultures should not also be neglected.
The level of SCP implementation was the same high as the organisational plans and quite uniform across the companies and sub-cultures. Thus, the discrepancy between Just and Reporting cultures detected in SCP plans was not found in the implementation. Comparing the subculture differences detected in the SCP plans, it seems that managers, on the one hand, were implementing more just culture elements and fewer reporting culture elements than prescribed in the company documentation; the former can be seen as a positive gap, but the latter as a negative one.
Furthermore, although the perceptions were at the same overall level with implementation, it seems that employees perceived the organisational environment as less fair and more flexible than managers claimed. This finding indicates a gap that can have detrimental effects over time; managers who perceive themselves as advocates of just culture might not realise that workforce does not observe this in practice, and employees might believe that they have more room for flexibility than managers have offered.
As far as the statistical associations concerned, the fact that the implementation of Just culture prerequisites was found significantly associated with all subcultures except Flexible subculture suggests the strong relationships between the fair working environment and the rest of the cultural aspects. Although the correlations detected do not infer causality, the particular finding seems supportive of the efforts placed recently to foster a just culture within organisations. Regarding the rest of the significant associations, the main message is rather that, in general, the different aspects of safety culture cannot be seen as completely independent from each other; this means, that a company focusing vastly on one subculture and underestimating the importance of other subcultures might not yield the maximum benefits.
CONCLUSION
The application of the AVAC-SCP metrics showed that it has adequate sensitivity to capture any gaps between WaI and WaD across organisations. Also, the application of the metric revealed interesting differences amongst subcultures as well as the Safety Culture Prerequisites assessment areas. However, the relatively small sample of companies and restricted number of managers and employees participating per company render the findings only indicative and not conclusive. Also, this limitation did not allow to perform comparisons between large companies and SMEs as well as amongst companies with different operational activities (i.e. airlines, air navigation service providers, airports and ground services). Although the study described in this report was exploratory and not explanatory, we believe that the results presented above in combination with the ones communicated to the companies can trigger the latter to investigate further their weaker areas and foster their activities related to SCP. Therefore, the AVAC-SCP metric is deemed useful to organisations that want to self-assess their SCP levels and proceed to comparisons amongst various functions and levels and/or over time.
Finally, although the research team required from companies to share their figures of the activity and safety data (e.g., number of safety incidents, volume of flights) as a means to check associations of these with the scores of the metric, the data collected was insufficient to perform statistical calculations. Therefore, at this stage, we could not determine whether the AVAC-SCP has any predictive validity. The researchers plan to run a second round of surveys to apply the metric and collect safety/activity data from more organizations. Hence we anticipate that we will be able to test the metric against safety performance and activity figures. Nonetheless, irrespective of the possible associations of the AVAC-SCP metric with safety outcomes, its application and findings communicated in this report are supportive of its usefulness, practicality and potential value for the companies that are interested in assessing their SCP, reveal gaps amongst the specific assessment areas of the metric and get insights into their strong and weak points to improve further the way they manage safety. 
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